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PURPOSE:To improve the charging acceptability of a maintenance free battery by providing a specified 
Pb-Sb-Sn-Cu alloy layer on the surface of a grid material made of the specified Pb-Ca group alloy. 
CONSTITUTIONS grid obtained by providing a Pb-Sb-Sn-Cu alloy layer including Sb (antimony) at 0.8- 
50wt.%, Sn at 1.0-10wt.% t cu at 0.001-0. 1wt.% and pb at residual percentage on the surface of a grid 
material made of the Pb-Ca group alloy including Ca at 0.02-0. 15wt.% ( Sn at 0-5.0wt.% and Pb at residual 
percentage is used. Sb and Cu in the Pb-Sb-Sn-Cu alloy layer are adsorbed to the active material of the 
positive electrode during the use to restrict bulking large of the active material and form the fine crystal 
structure. The maintenance performance is maintained, and while the charge acceptability can be 
improved. ' • V 



Abstract 



Data supplied I from the esp@cenet database - 12 



../abstract?CY=ep&LG=en&PW=JP2297864&PN=JP2297864&CURDRAW 



<© a * m & ff ( j p ) © ■« jfr -m . a £ b§ 
^'W^* (a) ^F2- 297864 
©intxi.' .■■.bmbct ' -'.iTrtSiW-' *pjffi 2*0990) 12^.10 h 

H 01 M 4/68 A, 6821-5H 

©t¥ SI .¥1- 118917 ; 
@& ■ ..,¥ 1 (1989) 5/U2H 

©a h a. 'tBTW'»t**^a- ^fl?Fmm^pmioo6#itb 



9T *a » 

a; tt*flI*©MHI 

(1) * >w ^ a (CO * 0.0 a — 0.1 b w x % . 

(Pb) ^» 4 -i Pb-Ci 3£ 3H © *&-?- ^ B5 
7 ^ (Sb ) 5: O.B — 6 o w t % % Sn 

r.o ~ 1 o wt SH (Cu) fco.ooi - 
0.1 wt agC^Pb ^t,5iPb-Sb 

(2) Ci *o.o 6 — 0.1 2 Wt %. Sn fco.i ~- 
1 ft HBft*iF.b *&4*.Pb-Ci- 

* > h'&*fr*m c t * #a t -r * 

ffi#-£'<&©o.i jyATO«E^©a>* * i Pb- Sb 



-Sn-Cu -a*^JB*3T-f ai&^ttSr/Bc**. C t 

3 . vim 

_fc©fm#?f 

en.*. Hlc-JR^^^ofaiiU, s 

* *t „ © * — *■ v h o=>^j*<D?5ffi?CX 

ffirc*&£t*frt» S»m©^ZlDT5!a6&ffi*5ia 



-389- 



ft o 

•*©ft©/ Pb-Cfc 46 *-fC/BV%-C > >- 

^^-xJX7y-s*^U3i* s 5>. if ^ ;o * w © * 

ftttfrt. Pb-Ca-Sn = £ « © BE ffi *> - Y & 
tt^lc^^TS^S ft K ©ftp • tt^ffif®« fc* 

t § fto 

HiB£B»*©«&<D^ / - -^fcfli&T 
afi^C it -&*S Ttt«tt#aiSK4iOtl» Oft 

£ < Gt O.OO — 0. 1 zwt % , fln % 

o.i -1 wt % * * S&SrfiPb ©Pb-Ci-Sn 

EO Pb-Sb-Sn-Cu # £ M J: 15 Pb-Ca-Sn 

M*s*Z>ZtKI!>* >> * 7 V - Wftfe © 3fc 

a * ef*<6*. 



?l [51 ¥2-297864 (2) 

CO X 9rc7tf«<Z>3SV»B&-C * & ^ 
7 'J -.ttfifi* Pb-C a ^^40R^TafiZ1--& t 

n-egft. tit, ¥ifi«ti)'^l^^«5n 

*c'»a'o* < % otttfti*-* ft. 
*S£§gtt. ttSTSflfe© >.>'>*.>' J* * 

-r*t>*>. m»s?sf z>i*e^:-r i^-r u¥ a 

5 K3£SSAfHI5: - «K©& *©T 

wt % % XX (Sn ) ' fc.b *~ B.O wt %.g»4s 

(Pb) ^ b44 Pb - C * ^^^O^^S 
® K * T X ^ (Sb ) 6iS ~ S O wt % % Sn 
i.o — i o wt % . ff? (Cu J 5r o.o o 1 --0.1 
wt JS-S-** SSB^ Pb h ft * Pb-Sb-Sn-Cu 
&&JB*.m-r to*** Z tK X P. Pb-Ca 

SflB JBft Pb - Sb - sn - cn t4Bt« Lftttf . 
Wt^itifCIJ, Pb-Ca flS-fr^ 

4: fpl -h "5 -*t <& t © T i> * <IC.. ffiWffi-CO* 
tt^#S®K:?gj0t£nft Pb-Sb.-Sn- cu 

-c, rato3i©&;Mfc*#fty u,.aiffl«JSfi«ia* 

-t©IS*. — 3£affi-C^«Ti*'&©iEffi©3CW 
tE¥t iffn^-^i* t© X 5 ft^fclC** 

Kftm-f & 1 1 vc x v\ iE«©^w»*-s©^» 

y . ■ . • ■ 



-390- 



y±O f 5 ?g 93 35 (CSSS*-*. 

Sb XV C« . *ijEff&fe£&&"ttft&'«feS. 

— US. tt4-*SE©*£*tt#'*»C« < * Fb- 
.-CW* *359I©Sft&tt g 5Stfit0s'4> 

■ & . 

*^»«IB»pSb ©fitfo.e w t 
Sb o&S*^o0f ic IMS 

« lib a 

Pb-O.OTwt% C * - o.2S w t % S n -g- £ % 
£J^t. JV€ i o« . fi e o«.OJtR»JSffi.5r-^ 

Sb - c.o it % Sn - o.o 2 wt % Cu o-&^?Bil 

±E£S|lt Pb-O.OT Wt% Ci - C26Wt 

% S n # & © S # * V^Tt £ « ffi £ jK I/ x u 

jfc««i L-C Pb-O.OTWt% Cft -0.2B Wt 



..»ISn¥ 2-297864 (3) 
Tti © -c k > ^ # ^ ^ ** 7 v - ^sa^ns^ 

SbK, 0.001 -o.i »t cu 

sciT, t < teas* fit * < u ;s U/t <b 
cu ^fij^i 001 wt -ruasafii-T <j? 

a, <P © 35b fk tt 5S E T § 4 z>* 7t - * 7t • i£ K o. v 
wt % ax * <h . > ^ ^ x h 
'©TJifl 

S«^^Ktt0.0 2 — 0.1 6 wt %©Ca 

tt«n/t> Site 5: 5£8f"/ 

& • *Ofi*io.i e wt % & -£g Jt« & IR6&2<1& 
T-T -5»0"C»1 U< */t . o.O wt.%J^T, 

©Sn *»0X.-& £ £ K X 9 . £ £>rtp£t£**|S] _fc 
t4o (t < K » O.O O — 0. 1 Z w t % © C a £ 

0.1 — t .o wt %© Sn i^f 4Pb -a-^aa©^ 

a -c 3 o a&fit urt o co 3 o^.abiiE^ 

t.2 T^TKfl:->?tHt»&t L/to 

a 2)* e»^^^*x5tc.^5s^ © « ftfcU) n"^t 
m& tste ltv^ ^>o — ^ v jfcttrt'ttWmtt'* 

«^<B)*i o A©a«ptt-c , » o 5tia U7t a. 

EE^ ©.2 VTRDt^ 7 /w*t ©^5% ^©^ftfetAi© 

&lt&m*: W-<?t o ^^9g©«ftbU)©ffi«ttS1& 
d4tt!9"Ci -» /to 



— 391 — 



.h£5«Sft*S^:t>* b+ 3= 8 # O 3t ftfiUi ti(6 Stffi jtS 
U. t£3fcttftfe<B)ttffi«©#lfcT tt 4 <♦ Sfca^FA 

t O X' 9*C3C$S9g©J83?l£ftfefiatt.7t> J*-*" 
,ftaAOft«"*3± -X fff m * f£2*-i« 



f?l5iI 3 F2-:2978G4 (4 















< 










T i 








< 


/ 
i 









IK 



-392- 



